コキャク ノ イシ ケッテイ オ トモナウ キョウゴウテキ ザイコ カンリ モンダイ フカクジツセイ オ フクム イシ ケッテイ ノ スウリ ト ソノ オウヨウ by 北條, 仁志 & 寺岡, 義伸
Title顧客の意思決定を伴う競合的在庫管理問題(不確実性を含む意思決定の数理とその応用)
Author(s)北條, 仁志; 寺岡, 義伸














Nash . , ,
, . ,
, 2 2




2 (Retailer 1, Retailer 2) 1
: 2 (Customer 1, Customer 2) ,
1 . ( )
, . Customeri Retailerj
$\lambda_{ij}(i=1,2;j=1,2)$ , $\lambda$ .
. $[0, T]$ , $s:(i=1,2)$ Customer $i$
. , . ,
, , .
, $0 \leq s_{i}\leq T-\lambda-\max\{\lambda_{i1}, \lambda_{i2}\}$ . $P$, $i$
. , $P_{i}\in\{1,2\}$ .
$0$ . , Retailer $j(j=1,2)$
, $Q_{j}$ . ,
, . , $i$
$Q_{j}>0$ . 2 ,
$Q_{j}$ 1 2 . 1 ,
.
, :Retailer $j(j=1,2)$
$c_{j}$ , $r_{j}$ . ,
$h_{j}$ . ,
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, $Q_{j}\in\{1,2\}$ ,
2 , 16 . Retailer
$j(j=1,2)$ $Q_{j}$ Customer $i(i=1,2)$
. $C_{r}^{j}(i=1,2)$ Retailer $j$
, $C_{c}^{1}(i=1,2)$ Customer $i$ .
(a) $(Q_{1}, Q_{2}, P_{1}, P_{2})=(2,2,1,1)$
Retailer 1 . Retailer 1 ,
. Retailer2 , .
$C_{r}^{1}$ $=$ $2(r_{1}-c_{1})-h_{1} \frac{s_{1}+s_{2}+\lambda_{11}+\lambda_{21}}{T}$ (1)
$C_{r}^{2}$ $=$ $-2(c_{2}+h_{2})$ (2)
$C_{c}^{1}$ $=$ $2d\lambda_{11}+r_{1}$ (3)
$C_{c}^{2}$ $=$ $2d\lambda_{21}+r_{1}$ (4)
(b) $(Q_{1}, Q_{2}, P_{1}, P_{2})=(2,2,1,2)$
, 1 .
$C_{r}^{1}$ $=$ $r_{1}-2c_{1}-h_{1}(1+ \frac{s_{1}+\lambda_{11}}{T})$ (5)
$C_{r}^{2}$ $=$ $r_{2}-2c_{2}-h_{2}(1+ \frac{s_{2}+\lambda_{22}}{T})$ (6)
$C_{c}^{2}$ $=$ $2d\lambda_{22}+r_{2}$ (7)
$C_{c}^{1}$ (3) .
(c) $(Q_{1}, Q_{2}, P_{1}, P_{2})=(2,2,2,1)$
(b) , , 1 .
$C_{r}^{1}$ $=$ $r_{1}-2c_{1}-h_{1}(1+ \frac{s_{2}+\lambda_{21}}{T})$ (8)
$C_{r}^{2}$ $=$ $r_{2}-2c_{2}-h_{2}(1+\frac{s_{1}+\lambda_{12}}{T})$ (9)
$C_{c}^{1}$ $=$ $2d\lambda_{12}+r_{2}$ (10)
$C_{c}^{2}$ (4) .
(d) $(Q_{1}, Q_{2}, P_{1}, P_{2})=(2,2,2,2)$
Retailer 2 , . Retailer 1
, .
$C_{r}^{1}$ $=$ $-2(c_{1}+h_{1})$ (11)
$C_{r}^{2}$ $=$ $2(r_{2}-c_{2})-h_{2} \frac{s_{1}+s_{2}+\lambda_{12}+\lambda_{22}}{T}$ (12)
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$C_{c}^{1},$ $C_{c}^{2}$ (10),(7) .
(e) $(Q_{1}, Q_{2}, P_{1}, P_{2})=(2,1,1,1)$
(a) , Retailer 1 , . , Retailer
2 .
$C_{r}^{2}$ $=$ $-(c_{2}+h_{2})$ (13)
$C_{r}^{1},$ $C_{c}^{1},$ $C_{c}^{2}$ (1),(3),(4) .
(f) $(Q_{1}, Q_{2}, P_{1}, P_{2})=(2,1,1,2)$
, . Retailerl
, .
$C_{r}^{2}$ $=$ $r_{2}-c_{2}-h_{2} \frac{s_{2}+\lambda_{22}}{T}$ (14)
$C_{r}^{1},$ $C_{c}^{1},$ $C_{c}^{2}$ (5),(3),(7) .
(g) $(Q_{1}, Q_{2}, P_{1}, P_{2})=(2,1,2,1)$
(f) , , 1 .
$C_{r}^{2}$ $=$ $r_{2}-c_{2}-h_{2^{\frac{s_{1}+\lambda_{12}}{T}}}$ (15)
$C_{r}^{1},$ $C_{c}^{1},$ $C_{c}^{2}$ (8),(10),(4) .
(h) $(Q_{1}, Q_{2}, P_{1}, P_{2})=(2,1,2,2)$
Retailer 2 , . Retailer 1 ,
.
$C_{r}^{1}$ $=$ $\{\begin{array}{ll}r_{1}-2c_{1}-h_{1}(1+\infty), s_{1}+\lambda_{12}<s_{2}+\lambda_{22}r_{1}-2c_{1}-h_{1}(1+\infty), s_{1}+\lambda_{12}>s_{2}+\lambda_{22}\end{array}$ (16)
$C_{r}^{2}$ $=$ $\{\begin{array}{ll}r_{2}-c_{2}-h_{2}*a-p_{2}(1^{\iota}-\lrcorner\vdash), s_{1}+\lambda_{12}<s_{2}+\lambda_{22}r_{2}-c_{2}-h_{2}*-p_{2}(1^{l}-\lrcorner\neq\lambda_{Aa}), s_{1}+\lambda_{12}>\epsilon_{2}+\lambda_{22}\end{array}$ (17)
$C_{c}^{1}$ $=$ $\{\begin{array}{ll}2d\lambda_{12}+r_{2}, \epsilon_{1}+\lambda_{12}<\epsilon_{2}+\lambda_{22}d(\lambda_{11}+\lambda_{12}+\lambda)+r_{1}, s_{1}+\lambda_{12}>s_{2}+\lambda_{22}\end{array}$ (18)
$C_{c}^{2}$ $=$ $\{\begin{array}{ll}d(\lambda_{21}+\lambda_{22}+\lambda)+r_{1}, s_{1}+\lambda_{12}<s_{2}+\lambda_{22}2d\lambda_{22}+r_{2}, s_{1}+\lambda_{12}>s_{2}+\lambda_{22}\end{array}$ (19)
$s_{1}+\lambda_{12}=s_{2}+\lambda_{22}$ , $\frac{1}{2}$ ,
.
(i) $(Q_{1}, Q_{2}, P_{1}, P_{2})=(1,2,1,1)$
Retailerl . . Retailer2
, .
$C_{r}^{1}$ $=$ $\{\begin{array}{ll}r-c-h_{1}*\iota-p_{1}(1-*), \epsilon_{1}+\lambda_{11}<s_{2}+\lambda_{21}r_{1}-c_{1}-h_{1}*\iota-p_{1}(1-*\iota), s_{1}+\lambda_{11}>s_{2}+\lambda_{21}\end{array}$ (20)
$C_{r}^{2}$ $=$ $\{\begin{array}{ll}r_{2}-2c_{2}-h_{2}(1+*m^{\lambda\lambda}), s_{1}+\lambda_{11}<s_{2}+\lambda_{21}r_{2}-2c_{2}-h_{2}(1+l+m^{\lambda+\lambda}), s_{1}+\lambda_{11}>s_{2}+\lambda_{21}\end{array}$ (21)
$C_{c}^{1}$ $=$ $\{\begin{array}{ll}2d\lambda_{11}+r_{1}, s_{1}+\lambda_{11}<s_{2}+\lambda_{21}d(\lambda_{11}+\lambda_{12}+\lambda)+r_{2}, s_{1}+\lambda_{11}>82+\lambda_{21}\end{array}$ (22)
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$C_{c}^{2}$ $=$ $\{\begin{array}{ll}d(\lambda_{21}+\lambda_{22}+\lambda)+r_{2}, s_{1}+\lambda_{11}<s_{2}+\lambda_{21}2d\lambda_{21}+r_{1}, s_{1}+\lambda_{11}>s_{2}+\lambda_{21}\end{array}$ (23)
$s_{1}+\lambda_{11}=s_{2}+\lambda_{21}$ , $\frac{1}{2}$ .
(j) $(Q_{1}, Q_{2}, P_{1}, P_{2})=(1,2,1,2)$
, . Retailer2 ,
.
$C_{r}^{1}$ $=$ $r_{1}-c_{1}-h_{1^{\frac{s_{1}+\lambda_{11}}{T}}}$ (24)
$C_{r}^{2},$ $C_{c}^{1},$ $C_{c}^{2}$ (6),(3),(7) .
(k) $(Q_{1}, Q_{2}, P_{1}, P_{2})=(1,2,2,1)$
(j) , , 1
.
$C_{r}^{1}$ $=$ $r_{1}-c_{1}-h_{1} \frac{s_{2}+\lambda_{21}}{T}$ (25)
$C_{r}^{2},$ $C_{c}^{1},$ $C_{c}^{2}$ (9),(10),(4) .
(1) $(Q_{1}, Q_{2}, P_{1}, P_{2})=(1,2,2,2)$
(d) , Retailer 2 . Retailer 2 ,
.
$C_{r}^{1}$ $=$ $-(c_{1}+h_{1})$ (26)
$C_{r}^{2},C_{c}^{1},$ $C_{c}^{2}$ (12),(10),(7) .
(m) $(Q_{1}, Q_{2}, P_{1}, P_{2})=(1,1,1,1)$
Retailerl , Retailerl . ,
Retailer 2 .
$C_{r}^{2}$ $=$ $\{\begin{array}{ll}r_{2}-c_{2}-h_{2}lm^{\lambda\lambda}, s_{1}+\lambda_{11}<s_{2}+\lambda_{21}r_{2}-c_{2}-h_{2}\infty, s_{1}+\lambda_{11}>s_{2}+\lambda_{21}\end{array}$ (27)
$C_{r}^{1},$ $C_{c}^{1},$ $C_{c}^{2}$ (20),(22),(23) . $s_{1}+\lambda_{11}=s_{2}+\lambda_{21}$ , $\Sigma 1$
.
(n) $(Q_{1}, Q_{2}, P_{1}, P_{2})=(1,1,1,2)$
. $C_{r}^{1},$ $C_{r}^{2},$ $C_{c}^{1},$ $C_{c}^{2}$ (24),(14),(3),(7)
.
(o) $(Q_{1}, Q_{2}, P_{1}, P_{2})=(1,1,2,1)$
. $C_{r}^{1},$ $C_{r}^{2},$ $C_{c}^{1},$ $C_{c}^{2}$ (25),(15),(10),(4)
.
(p) $(Q_{1}, Q_{2}, P_{1}, P_{2})=(1,1,2,2)$
(1) , Retailer 2 , . Retailer 1
.
$C_{r}^{1}$ $=$ $\{\begin{array}{ll}r_{1}-c_{1}-h_{1}\infty, s_{1}+\lambda_{12}<s_{2}+\lambda_{22}r1-c_{1}-h_{1}\infty^{\lambda\lambda}, s_{1}+\lambda_{12}>\epsilon_{2}+\lambda_{22}\end{array}$ (28)








, $s_{1}$ $s_{2}$ , $C_{c}^{i}$ . ,
, .
$(h),(i),(m),(p)$ , Customerl $C_{c}^{1}$ ,
$s_{1}^{*}$ $[0, T- \lambda-\max\{\lambda_{11}, \lambda_{12}\}]$ . .
, . ,
$s_{1}^{*}=0$ . ( , ,
$s_{1}^{*}=T- \lambda-\max\{\lambda_{11}, \lambda_{12}\}$ ) , Customer 2 $C_{c}^{2}$
, $s_{2}^{*}=0$ .
, (h) . $s_{2}$ Customer 1 $C_{c}^{1}$ $r_{1}-r_{2}<$
$d(\lambda_{12}-\lambda_{11}-\lambda)$ , $s_{1}>s_{2}+\lambda_{22}-\lambda_{12}$ $s_{1}^{*}$ .
, $s_{1}^{l}<s_{2}+\lambda_{22}-\lambda_{12}$ $s$ : . , Customer 2 $C_{c}^{2}$
$r_{1}-r_{2}<d(\lambda_{22}-\lambda_{21}-\lambda)$ , $s_{2}^{*}>s_{1}+\lambda_{12}-\lambda_{22}$ $s_{2}^{*}$ .
, $s_{2}^{*}<s_{1}+\lambda_{12}-\lambda_{22}$ $s_{2}^{*}$ .
, .
(I) $r_{1}-r_{2}<d(\lambda_{12}-\lambda_{11}-\lambda)$ $r_{1}-r_{2}<d(\lambda_{22}-\lambda_{21}-\lambda)$ , $s_{1}^{*}=T- \lambda-\max\{\lambda_{11}, \lambda_{12}\},$ $s_{2}^{*}=$
$T- \lambda-\max\{\lambda_{21}, \lambda_{22}\}$ .
(II) rl-r2 $<d(\lambda_{12}-\lambda_{11}-\lambda)$ $r_{1}-r_{2}>d(\lambda_{22}-\lambda_{21}-\lambda)$ , $s_{1}=T- \lambda-\max\{\lambda_{11}, \lambda_{12}\},$ $s_{2}^{*}$
$=0$ .
(III) $r_{1}-r_{2}>d(\lambda_{12}-\lambda_{11}-\lambda)$ $r_{1}-r_{2}<d(\lambda_{22}-\lambda_{21}-\lambda)$ , $s_{1}^{*}=0,$ $\epsilon_{2}^{*}=T-\lambda-$
$\max\{\lambda_{21}, \lambda_{22}\}$ .
(IV) rl–r2 $>d(\lambda_{12}-\lambda_{11}-\lambda)$ $r_{1}-r_{2}>d(\lambda_{22}-\lambda_{21}-\lambda)$ , $s_{1}^{*}=0,$ $s_{2}^{*}=0$ .
, $0$ $T- \lambda-\max\{\lambda:1, \lambda_{12}\}$
. , . , $(h),(i),(m),(p)$
, .
5
. $c_{1}=1.1,$ $c_{2}=1.0,r_{1}=r_{2}=1.3,$ $h_{1}=$
$h_{2}=0.1,p_{1}=0.3,p_{2}=0.5,$ $d=1.0,$ $T=1.0,$ $\lambda=0.2,$ $\lambda_{11}=0.1,$ $\lambda_{21}=0.3,$ $\lambda_{12}=\lambda_{22}=0.2$ .
, 1 . ,
. 1 4 , $C_{r}^{1},$ $C_{r}^{2},$ $C_{c}^{1},$ $C_{c}^{2}$ .
$s_{j}^{l}=0,j=1,2$ . (h) (P) ,
, . , 19(2.0) Customer 2
1.9 , 20 .
Customer 1 1 3 3 $C_{c}^{1}$ . , 2
4 3 $C_{c}^{1}$ . , 1
2 3 4 , Customer 1
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1:
Retailer 1 . $Pi=1$ . , Customer 2 1 2 ,
3 4 4 $C_{c}^{2}$ , Retailer 2
. , $P_{2}^{*}=2$ . , $(P_{1}, P_{2})=(1,2)$ $C_{r}^{1}$
$C_{r}^{2}$ . , 1 . ,




, . , ,
.
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